Introduction
============

During March 2020, leaders in many Western countries issued nationwide quarantines and limitations due to the coronavirus disease (COVID-19) pandemic. Most notably from a healthcare perspective, all non-critical medical appointments in hospitals were postponed, and general practitioners (GPs) and private specialists were asked to see only patients with the utmost important needs.[@ehaa494-B1] The major focus of the healthcare system has been on morbidity and mortality of individuals with SARS-CoV-19 infection, but an increasing number of reports of reduced volumes of patients with non-infectious disease have gradually emerged.[@ehaa494-B2]^,^[@ehaa494-B3] Atrial fibrillation (AF) is the most common cardiovascular condition resulting in a hospital contact,[@ehaa494-B4]^,^[@ehaa494-B5] and correct and timely treatment is important when managing this condition.[@ehaa494-B6] The consequences of a national lockdown have never been described and could pose accompanying collateral damage on top of the COVID-19 pandemic. Hence, we aim to estimate the incidence, patient characteristics, and related outcomes of new-onset AF during a period with a national lockdown.

Methods
=======

Context
-------

Universal access and coverage for healthcare need is provided for all Danish residents through a taxpayer-funded healthcare system.

The first step after the lockdown announcement in the evening of 11 March 2020 was the closure of schools and daycare institutions, postponement or cancellation of all non-critical medical appointments and elective surgery in hospitals, followed by the closure of the Danish borders on 14 March. On 18 March, gatherings of \>10 people were not allowed. GPs and hospitals were still operating, but the public were advised to only seek medical attention with urgent matters. These restrictions persisted from 12 March until the end of data collection (1 April) and will be referred to as the lockdown.

Databases
---------

Diagnoses, recent prescription claims, and vital status at the individual level were obtained from contemporary administrative Danish healthcare registries.[@ehaa494-B7] We extracted information on diagnoses according to International Classification of Disease 10th Revision (ICD-10), date, and setting (data available until 1 April 2020) from the National Patient Registry. We identified filled prescription claims according to ATC codes (data available until 31 January 2020) from the National Prescription registry. We identified if the individual was alive or not, including the date of death, where applicable (data available until 1 April 2020), from the Civil Personal Registry. Highest achieved educational level was obtained from The Danish Education registry.[@ehaa494-B10]

Study population and study periods
----------------------------------

We identified all patients with a first-time, new-onset AF diagnosis (ICD-10 code: DI48) between 18 and 90 years of age. The type of contact and the diagnostic coding were noted by a hospital physician. The setting of new-onset AF was divided into three groups: (i) virtual outpatient contact \[patients would have had a physical visit to have an electrocardiograph (ECG) or be equipped with an ECG Holter monitor; patients deemed capable of receiving important information via phone or video would be contacted by a physician after this work-up for the final diagnosis\]; (ii) physical contact exceeding 2 h was defined as a hospitalization; and (iii) physical contact lasting \<2 h was defined as an outpatient visit.

We defined two study periods. (i) The first study period was the first 3 months of 2019 and 2020, i.e. from 1 January and 2 January through 1 April for 2019 and 2020, respectively, ensuring an equal amount of days due to 2020 being a leap year. (ii) The second study period was 3 weeks of lockdown (starting from 12 March 2020 through 1 April 2020) and three corresponding weeks the year before (12 March 2019 through 1 April 1 2019). Corresponding weeks in 2017 and 2018 were assessed as well to ensure that the 2019 comparison was generalizable. In all study periods, patients were categorized in weekly intervals. All patients with a new-onset diagnosis of AF prior to the start of either study period were excluded.

Patient characteristics
-----------------------

In the second study period (12 March--1 April 2020 compared with the same period in 2019), on the date of new-onset AF, all patients were characterized according to comorbidity from ICD-10 codes including prior history of heart failure, ischaemic stroke, vascular disease (including ischaemic heart disease and peripheral artery disease), cancer (excluding non-melanoma skin cancer), chronic kidney disease, chronic obstructive pulmonary disease, gastrointestinal bleeding, and diabetes mellitus. All diagnoses have previously been validated.[@ehaa494-B7] To define hypertension, a combination of two antihypertensive drugs within the last 6 months was used ([Supplementary material online](#sup1){ref-type="supplementary-material"}, *[Table S1](#sup1){ref-type="supplementary-material"}*)[@ehaa494-B11]. The CHA~2~DS~2~‐VASc score for this study was calculated using the relevant characteristics described above.[@ehaa494-B11]

Related events
--------------

We defined related events as occurrence of ischaemic stroke within 1 week prior to or 1 week after the day of new-onset AF for each patient, the latter also including death from any cause. As a supplementary analysis, we investigated hospitalizations with heart failure or vascular disease in relation to new-onset AF (1 week prior to or 1 week after).

Statistical analyses
--------------------

Numbers are presented as percentages, and continuous variables as the median with interquartile range. Baseline characteristics are shown for patients diagnosed with new-onset AF in the 3 weeks during lockdown with the corresponding 3 weeks in 2019. *P*-values were calculated, using χ^2^ test for categorical variables and Wilcoxon rank tests for continuous variables, comparing all 3 weeks of lockdown in 2020 with the corresponding weeks in 2019. Incidence rates (IRs) per 1000 person-years of new-onset AF, stratified by admission, as well as proportions of related events, were identified from 1 January and 2 January through 1 April for 2019 and 2020, respectively ([Take home figure](#ehaa494-F1){ref-type="fig"}; [Supplementary material online](#sup1){ref-type="supplementary-material"}, *[Figure S1](#sup1){ref-type="supplementary-material"}*).Unadjusted incidence rate ratios (IRRs) with 95% confidence intervals (CIs) were computed using Poisson regression comparing each week (separately) in the 2020 study period with the corresponding week in 2019 (*Figure [1](#ehaa494-F1){ref-type="fig"}*). IRs (95% CI) per 1000 person-years of new-onset AF and IRRs (95% CI) were calculated comparing lockdown weeks with corresponding weeks in 2017 and 2018 as well ([Supplementary material online](#sup1){ref-type="supplementary-material"}, *[Table S2](#sup1){ref-type="supplementary-material"}*). A multivariable logistic regression model was used to associate odds of suffering a related event during the lockdown vs. the corresponding weeks in 2019. Other than the diagnosis period, we included age, gender, and CHA~2~DS~2~-VASc score (points for age and female gender removed in order to include these factors as independent variables) in the model. Reported were odds ratios (ORs) with 95% CIs (*Figure [2](#ehaa494-F2){ref-type="fig"}*). We used SAS software 9.4 (SAS Institute, Inc., Cary, NC, USA) and R (version 3.5.0 for Windows, R Foundation for Statistical Computing),[@ehaa494-B14] including packages 'Oddsratio, 'Publish', and 'haven'.

![Incidence of new-onset atrial fibrillation and related ischaemic stroke and death during the first 3 months of 2019 and 2020. (*A* and *B*) Incidence rates of new-onset atrial fibrillation (AF) within the first 3 months of 2019 and 2020 including hospitalizations. Incidence rates per 1000 person-years are read on the left *y*-axis. The black line shows the proportion of AF diagnoses with a related event (ischaemic stroke or all-cause death within 7 days of AF diagnosis); the dotted line shows the proportion among hospitalized patients with new-onset AF. Proportions in % are read on the right *y*-axis.](ehaa494f1){#ehaa494-F1}

![Weekly incidence rate ratios comparing the first 3 months of 2020 and 2019. IRR, incidence rate ratio; CI, confidence interval. As of 1 January 2019, 5.26 million persons contributed to the analysis. As of 2 January 2020, 5.30 million persons contributed to the analysis. Period refers to the exact dates of 2020 and 2019 which are compared. The 1-day gap the first nine periods was due to 2020 being a leap year. The grey area indicates lockdown compared with corresponding weeks. Incidence rate ratios are unadjusted and were calculated using a Poisson regression.](ehaa494f2){#ehaa494-F2}

![Odds ratios of related stroke or all cause death to atrial fibrillation diagnosis. CI = confidence intervals. A multivariable logistic regression, including the variables shown, was fitted to calculate odds of a related event comparing patients diagnosed with atrial fibrillation during lockdown with the patients diagnosed during the corresponding weeks in 2019. Scores for gender and age have been removed from the CHA~2~DS~2~-VASc score, since those factors are independent variables in the model.](ehaa494f3){#ehaa494-F3}

Approval
--------

Retrospective studies using administrative health databases do not need ethical approval in Denmark. The study was approved by the Data Protection agency (Journal no. FSEID-00004169-DST-project no. 706582, Approval no. P-2019-191).

Results
=======

Incidence of new-onset AF
-------------------------

IRs of new-onset AF diagnoses were comparable and steady during the first 10 weeks of both 2019 and 2020 ([*Take home figure*)](#ehaa494-F1){ref-type="fig"}. Comparing the lockdown weeks in 2020 with the corresponding weeks in 2019 showed a significant decrease in registration of new-onset AF diagnoses (*Figure [1](#ehaa494-F1){ref-type="fig"}*). Extending the comparison period to the corresponding weeks in 2017 and 2018, the decline in new-onset AF diagnoses remained significant ([Supplementary material online](#sup1){ref-type="supplementary-material"}, *[Table S2](#sup1){ref-type="supplementary-material"}*).

Comparing the 3 weeks of lockdown with the corresponding 3 weeks in 2019, the registration of new-onset AF declined by 47%. Patients diagnosed with AF during the lockdown were younger, had a lower CHA~2~DS~2~-VASc score, and a higher prevalence of a history of cancer, heart failure, and vascular disease as compared with those diagnosed in 2019 (*Table [1](#ehaa494-T1){ref-type="table"}*).

###### 

Characteristics of patients with new-onset atrial fibrillation from a 3-week national lockdown and three corresponding weeks in the previous year

  Characteristics                                        12--18 March 2019 (*n* = 352)   19--25 March 2019 (*n* = 340)   26 March--1 April 2019 (*n* = 361)   12--18 March 2020 (*n* = 232)   19--25 March 2020 (*n* = 182)   26 March--1 April 2020 (*n* = 148)   12 March--1 April 2019 (*n* = 1053)   12 March--1 April 2020 (*n* = 562)   *P*-value[\*](#tblfn3){ref-type="table-fn"}
  ------------------------------------------------------ ------------------------------- ------------------------------- ------------------------------------ ------------------------------- ------------------------------- ------------------------------------ ------------------------------------- ------------------------------------ ---------------------------------------------
  Age, median \[IQR\]                                    76 \[67, 82\]                   74 \[67, 82\]                   74 \[67, 80\]                        73 \[65, 80\]                   73 \[65, 80\]                   74.5 \[67, 80\]                      75 \[67, 81\]                         74 \[66, 80\]                        0.014
  Male, *n* (%)                                          202 (57.4)                      193 (56.8)                      212 (58.7)                           147 (63.4)                      115 (63.2)                      83 (56.1)                            607 (57.6)                            345 (61.4)                           0.16
  Type of AF diagnosis, *n* (%)                                                                                                                                                                                                                                                                                                               0.06
   Primary                                               239 (67.9)                      220 (64.7)                      255 (70.6)                           149 (64.2)                      109 (59.9)                      96 (64.9)                            714 (67.8)                            354 (63.0)                           
   Secondary                                             113 (32.1)                      120 (35.3)                      106 (29.4)                           83 (35.8)                       73 (40.1)                       52 (35.1)                            339 (32.2)                            208 (37.0)                           
  CHA~2~DS~2~-VASc, *n* (%)                                                                                                                                                                                                                                                                                                                   0.048
   Score = 0                                             48 (13.6)                       50 (14.7)                       56 (15.5)                            39 (16.8)                       29 (15.9)                       28 (18.9)                            154 (14.6)                            96 (17.1)                            
   Score = 1                                             29 (8.2)                        38 (11.2)                       41 (11.4)                            30 (12.9)                       32 (17.6)                       13 (8.8)                             108 (10.3)                            75 (13.3)                            
   Score ≥2                                              275 (78.1)                      252 (74.1)                      264 (73.1)                           163 (70.3)                      121 (66.5)                      107 (72.3)                           791 (75.1)                            391 (69.6)                           
  Educational level, *n* (%)                                                                                                                                                                                                                                                                                                                  0.14
   Basic or high school                                  269 (76.4)                      267 (78.5)                      283 (78.4)                           184 (79.3)                      133 (73.1)                      101 (68.2)                           819 (77.8)                            418 (74.4)                           
   Higher education                                      83 (23.6)                       73 (21.5)                       78 (21.6)                            48 (20.7)                       49 (26.9)                       47 (31.8)                            234 (22.2)                            144 (25.6)                           
  Comorbidity, *n* (%)                                                                                                                                                                                                                                                                                                                        
   Vascular disease[^†^](#tblfn4){ref-type="table-fn"}   31 (8.8)                        34 (10.0)                       36 (10.0)                            33 (14.2)                       27 (14.8)                       14 (9.5)                             101 (9.6)                             74 (13.2)                            0.034
   Cancer                                                35 (9.9)                        28 (8.2)                        29 (8.0)                             33 (14.2)                       32 (17.6)                       24 (16.2)                            92 (8.7)                              89 (15.8)                            \<0.001
   Stroke                                                24 (6.8)                        28 (8.2)                        27 (7.5)                             18 (7.8)                        13 (7.1)                        12 (8.1)                             79 (7.5)                              43 (7.7)                             0.99
   Heart failure                                         13 (3.7)                        10 (2.9)                        16 (4.4)                             19 (8.2)                        12 (6.6)                        9 (6.1)                              39 (3.7)                              40 (7.1)                             0.004
   Diabetes mellitus                                     19 (5.4)                        20 (5.9)                        22 (6.1)                             25 (10.8)                       10 (5.5)                        11 (7.4)                             61 (5.8)                              46 (8.2)                             0.08
   Hypertension                                          172 (48.9)                      153 (45.0)                      177 (49.0)                           104 (44.8)                      76 (41.8)                       66 (44.6)                            502 (47.7)                            246 (43.8)                           0.15
   Chronic kidney disease                                9 (2.6)                         13 (3.8)                        8 (2.2)                              9 (3.9)                         3 (1.6)                         5 (3.4)                              30 (2.8)                              17 (3.0)                             0.96
   COPD                                                  16 (4.5)                        32 (9.4)                        14 (3.9)                             18 (7.8)                        12 (6.6)                        9 (6.1)                              62 (5.9)                              39 (6.9)                             0.47
   Gastrointestinal bleeding                             10 (2.8)                        16 (4.7)                        10 (2.8)                             6 (2.6)                         \<3                             5 (3.4)                              36 (3.4)                              13 (2.3)                             0.28
  Hospital setting, *n* (%)                                                                                                                                                                                                                                                                                                                   \<0.0001
   Outpatient                                            127 (36.1)                      125 (36.8)                      148 (41.0)                           72 (31.0)                       41 (22.5)                       50 (33.8)                            400 (38.0)                            163 (29.0)                           
   Hospitalized                                          219 (62.2)                      202 (59.4)                      208 (57.6)                           138 (59.5)                      112 (61.5)                      79 (53.4)                            629 (59.7)                            329 (58.5)                           
   Virtual contact[^‡^](#tblfn5){ref-type="table-fn"}    6 (1.7)                         13 (3.8)                        5 (1.4)                              22 (9.5)                        29 (15.9)                       19 (12.8)                            24 (2.3)                              70 (12.5)                            
  Outcomes, *n* (%)                                                                                                                                                                                                                                                                                                                           
   Related event[^§^](#tblfn6){ref-type="table-fn"}      23 (6.5)                        23 (6.8)                        13 (3.6)                             13 (5.6)                        15 (8.2)                        16 (10.8)                            59 (5.6)                              44 (7.8)                             0.10
   Stroke                                                18 (5.1)                        17 (5.0)                        10 (2.8)                             11 (4.7)                        8 (4.4)                         10 (6.8)                             45 (4.3)                              30 (5.3)                             0.40
   All-cause death                                       5 (1.4)                         6 (1.8)                         3 (0.8)                              \<3                             7 (3.8)                         6 (4.1)                              14 (1.3)                              15 (2.7)                             0.08

Dark grey, lockdown period 2020 (from 12 March to 1 April); Light grey, reference period 2019.

IQR, interquartile range; COPD, chronic obstructive pulmonary disease.

*P*-values referring to the comparison of the combined 3 weeks of lockdown with the three corresponding weeks in 2019.

The term vascular disease covers both ischaemic heart disease and peripheral artery disease.

No physical contact, but a hospital contact with a physician, e.g. via phone or video call.

Related event refers to ischaemic stroke 1 week before or 1 week after first-time AF diagnosis, the latter including death from all causes.

Hospital setting
----------------

The proportion of inpatient and outpatient new-onset AF diagnosis was similar comparing the lockdown with the corresponding weeks ([*Take home figure*)](#ehaa494-F1){ref-type="fig"}. The number of patients receiving their new-onset AF diagnosis through virtual hospital contact was higher during the lockdown (*n* = 70, 12.5%) than during the corresponding weeks (*n* = 24, 2.3%).

Related events
--------------

Proportions of ischaemic stroke or all-cause death related to registered new-onset AF seemed to increase following lockdown (*[Take home figure](#ehaa494-F1){ref-type="fig"}*), though no statistically significant difference was present (*Table [1](#ehaa494-T1){ref-type="table"}*). High age and CHA~2~DS~2~-VASc score were associated with increased odds of suffering a related event, though being diagnosed during lockdown vs. the corresponding weeks was not (*Figure [2](#ehaa494-F2){ref-type="fig"}*). Proportions of all-cause death, ischaemic stroke, heart failure, or vascular disease separately related to new-onset AF were also not increased during lockdown ([Supplementary material online](#sup1){ref-type="supplementary-material"}, *[Table S3](#sup1){ref-type="supplementary-material"}* and *[Figure S1](#sup1){ref-type="supplementary-material"}*).

Discussion
==========

Our primary finding was that the diagnosis of new-onset AF decreased by 47% during the first 3 weeks of the national COVID-19 lockdown in Denmark compared with the same period the previous year. The lowest IRRs were found 3 weeks into the lockdown compared with the corresponding weeks (*Figure [1](#ehaa494-F1){ref-type="fig"}*), suggesting a progression in the drop in new AF diagnoses. Patients diagnosed with new-onset AF during the lockdown were younger and with a lower CHA~2~DS~2~-VASc score; hence, we speculate that patients with better physical resources had an increased chance of being diagnosed during a lockdown. Moreover, during the lockdown, the elderly in particular were encouraged to stay at home and refrain from social contact including routine visits to their GP, thus limiting the possibility of early AF detection as well. In contrast, history of cancer, heart failure, and vascular disease (ischaemic heart disease and peripheral artery disease) were more prevalent among the AF patients diagnosed during lockdown, suggesting that these patient categories could be subject to more surveillance and increasing chances of undergoing physical exam or ECG. The non-significant slight increase in all-cause death could be due to the higher comorbidity burden overall among new-onset AF patients diagnosed during lockdown.

One can speculate about the reasons behind the steep decline in new-onset AF diagnoses.

First, the symptomatic presentation of AF spans from silent AF to a variety of mild to moderate symptoms (including palpitations, dizziness, chest discomfort, etc.) and to haemodynamic instability. The former is often discovered through opportunistic screening or a routine ECG in general practice, which has been proven highly effective to catch AF.[@ehaa494-B15] Both activities reduced following lockdown, hence fewer patients would be referred for further evaluation. In contrast, those with more severe symptoms would be expected to seek medical attention, although the threshold for both patients contacting a physician and the physician agreeing to a consultation is arguably higher during a crisis where it is advised to postpone all non-acute matters for both the patient's and the physician's safety. Our data suggest that diagnoses were less frequently registered in all scenarios of AF presentations, since occurrence of new-onset AF in hospitalized patients and outpatients declined equally.

Secondly, with reduced hospital activities, especially concerning reduced hospital resources for non-urgent evaluation, many patients undergoing follow-up for suspected AF would have their appointment postponed; however, the fraction being hospitalized (59%) is comparable with that found in the literature (55%)[@ehaa494-B16] (*Table [1](#ehaa494-T1){ref-type="table"}*). With an increased risk and fear of contracting COVID-19 during a hospitalization, the threshold and demand for admission were arguably higher for physicians and patients, respectively.[@ehaa494-B17] Interestingly, 12% of new-onset AF contacts were virtual during the lockdown as compared with 2% during the corresponding weeks (*Table [1](#ehaa494-T1){ref-type="table"}*), suggesting a durable way of evaluating patients suspected of having AF when all physical contact should be minimized. For future health crisis management, telemedicine along with a targeted screening process should probably play a bigger role. The utilization of personal ECG devices as well as screening of high-risk individuals taking biomarkers and patient characteristics into account have proven effective in diagnosing AF.[@ehaa494-B18]^,^[@ehaa494-B19] Thus to prepare for future situations like this, hospitals and GPs could look into implementing such procedures.

Finally, the possibility exists that the true incidence of AF simply is lower during major societal incidents such as the COVID-19 pandemic. Reports show that the incidence of influenza (and potentially other infectious conditions) has reached an all-time low following social distancing and improved personal hygienic measures.[@ehaa494-B20] On the other hand, reports also suggest that the social isolation has led to more food and alcohol consumption and less physical activity, both of which are risk factors for AF occurrence, suggesting that an even larger group of AF patients remain undiagnosed.[@ehaa494-B21]^,^[@ehaa494-B22]

Thus, the observed decrease of new-onset AF may be partially explained by a true decrease of incident AF due to societal changes, while other factors suggest an opposite trend to what was observed, namely an increase in incidence.

Little is yet known about the collateral healthcare effects following a nationwide lockdown. Within the cardiovascular area, there have been reports of a decrease in ST-segment elevation myocardial infarction (STEMI) volume at invasive centres, but descriptions of the most common condition, AF, are missing.[@ehaa494-B2]^,^[@ehaa494-B3] Our data support a significant impact on registered AF diagnoses, and may indicate a large group of patients who are undiagnosed and not properly evaluated. The proportion of patients with ischaemic stroke or death in relation to new-onset AF was not significantly increased during the lockdown, but we express concerns of appropriate management of AF patients since the proportions seem to increase stepwise during the weeks of lockdown, despite these patients being younger and with lower CHA~2~DS~2~-VASc scores (*Table [1](#ehaa494-T1){ref-type="table"}*). We did see a non-significant increase in all-cause death as well, which could be explained by the history of cancer, heart failure, and vascular disease being more prevalent among the patients diagnosed during the lockdown (*Table [1](#ehaa494-T1){ref-type="table"}*). Related hospitalizations with heart failure and vascular disease were, however, comparable ([Supplementary material online](#sup1){ref-type="supplementary-material"}, *[Table S3](#sup1){ref-type="supplementary-material"}*).

We found no statistically significant evidence of higher odds of suffering a related event during lockdown, although we would encourage further investigations regarding the progression of AF at the point of diagnosis. As expected, higher age and CHA~2~DS~2~-VASc score were associated with increased odds of suffering a related event, emphasizing the need for caution when evaluating these patients (*Figure [2](#ehaa494-F2){ref-type="fig"}*).

Strengths and limitations
-------------------------

As a nationwide study including all patients with new-onset AF, the risk of inclusion and selection bias is minimal. New-onset diagnosis of AF has a positive predictive value of 95%,[@ehaa494-B23] and it is reassuring that extending the comparison to the corresponding weeks in 2017 and 2018 showed the same decline ([Supplementary material online](#sup1){ref-type="supplementary-material"}, *[Table S2](#sup1){ref-type="supplementary-material"}*). However, the diagnoses used have not been specifically validated during this epidemic. Some of the diagnoses in the registries may or may not have a different accuracy during a public health crisis, which should be kept in mind when evaluating the results. Furthermore, the registration of virtual outpatient contact was implemented in the beginning of 2019 and was available for all patient contacts registered during the lockdown in 2020 and corresponding weeks in 2019; however, the accuracy of this registration has not been validated. Information on redeemed prescriptions was only available until 31 January 2020, putting some limitations on our analysis. Our definition of hypertension, which is an important risk factor for AF and stroke, was based on prescription data. However, we did not find any difference of prevalence of hypertension; thus, we are confident that our definition captured long-standing hypertension. Additionally, we lacked information on subsequent prescriptions of oral anticoagulants (OACs) during the lockdown, making it hard to speculate on whether unregistered AF patients were diagnosed by GPs; diagnoses given outside of hospital contacts, such as at general practices, are not registered in our databases. Thus, patients diagnosed in general practice or any other healthcare contact outside the hospital system, who commenced relevant treatment and were referred to a department of cardiology, but then this was postponed by the cardiologist due to low risk and correct treatment, are not registered in our databases. This is a limitation, since these patients most probably account for some of the decline in the registration of new-onset AF, although we think it unlikely to have a major impact on the observed decline.

Another limitation is that the type of AF is not reliably registered in the registries. We used any AF diagnostic code and did not differentiate between paroxysmal, persistent, and permanent AF, nor valvular or non-valvular AF. The proportion of valvular AF has previously been reported to be ∼13% among Danish AF patients, and we do not believe our results would differ by excluding this group.[@ehaa494-B16]

Finally, we risk the possibility of a type 2 error, since we lacked up to 7 days of follow-up time among the AF patients suffering a related event during the lockdown. However, this would draw our estimates towards the null hypothesis.[@ehaa494-B24]

Clinical perspectives
---------------------

We present the first evidence of a 47% drop in new-onset AF diagnoses following the COVID-19 pandemic public health crisis and we hope our findings can support measures to optimize care for patients with AF. This should be possible using already established screening methods, personal devices, and virtual hospital contacts. Lives saved by the necessary and immediate lockdown might result in poorer short- and long-term prognoses among other patient categories, hence focus should also be directed towards preventing probable collateral damage of the COVID-19 pandemic.

Conclusions
===========

Following a national lockdown in Denmark, a 47% drop in registered new-onset AF cases was observed. In the event of prolonged or subsequent lockdowns, the risk of undiagnosed AF patients developing complications could potentially translate into poorer outcomes in patients with AF during the COVID-19 pandemic.
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